Ruhl, E.H. 1989a. Effect of potassium and nitrogen supply on the distribution of minerals and organic acids and the composition of grape juice of Sultana vines. Austral. J. Expt. Agr. 29:133-137. Ruhl, E.H. 1989b . Uptake and distribution of potassium by grapevine rootstocks and its implication for grape juice pH of scion varieties. Austral. J. Expt. T he average juvenile offender is either incarcerated in a county juvenile hall, thus exposed to severe forms of deviant behavior from peers, or is released to the streets with little, if any, skills to succeed in the community. These youths must be educated in creative ways to meet their unique needs and to help deter unlawful tendencies. To label youths as deviant and incarcerate
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RESEARCH REPORTS
them does nothing to solve the root problem, and it can even make the problem worse (Heeren and Shichor, 1990) . Providing a positive employment opportunity in an atmosphere of support can be "the single most important buffer against repeated crime" (Nelson, 1977) .
An individual's bond with society can be a motivating force toward conforming behavior. Social bonding theory (Hirschi, 1969) maintains that delinquency occurs as a result of an individual's deteriorating bond with society. Although many factors can affect an individual's bonds with society, the more an individual is obligated to interact with society and therefore experience positive social pressure, the greater chance that individual has of developing strong social bonds.
Horticultural programs have been observed to reduce aggressiveness of institutionalized adolescents (Cotten, 1975) , and appear to reduce recidivism among juvenile offenders, as seen in the Green Brigade program in San Antonio, Texas (Finch, 1995) . In an earlier project, it was observed that horticultural programs for juvenile offenders can provide "important job training and instill regular work habits and behaviors" before these youths reach adulthood, and "participants can learn to tolerate frustration and manage impulsive and negative behavioral responses" which can lead to further deviant behavior (Flagler, 1995) . "As self-evaluation surveys indicate, incarcerated youths often feel that nothing they do ever turns out right," but in a horticultural program, "participants can be (and are) taught to plan, work appropriately" and succeed (Flagler, 1995) . Horticulture is increasingly becoming a part of rehabilitation in the corrections industry. According to Rice and Remy (1994) , the success of programs like The Garden Project operated by the San Francisco Sheriff's Department help to substantiate the idea that socially deviant individuals need to be lead back into society in a positive way and offered the opportunity to reconnect with their community. Some programs teach skills which prepare the youths to apply for jobs and assist in job placement, with some form of career counseling, internships, or job placement to help serve as follow-up and steer the program graduates to- Students will take pretests, sign consent forms, and receive an introduction to the curriculum. A professor of a 2-year agricultural technology program will talk about greenhouse management. Students will be divided into three rotating groups: one to clean greenhouse, one to discuss plant care, and one to make cuttings. 20 Feb.
Students will meet at Virginia Tech greenhouses and gardens. The greenhouse manager will talk about his career. Students will tour the greenhouses and gardens. 27 Feb.
The grounds manager at Virginia Tech will talk about Virginia Tech's grounds and grounds workers, discuss job forms, tools of the trade, safety, interview skills, and the career of horticulture. 2 Skills 3 Mar.
A Master Gardener volunteer will demonstrate composting and discuss benefits and uses of compost. Also, a landscape design student will demonstrate garden design. Students will divide into two rotating groups: one group will design a garden for the Compost Demonstration Garden Site and the other will build a composting site at the school. 13 Mar.
Students will meet at Nellie's Cave Arboretum for a pruning demonstration. The author will discuss different cuts, how and why to prune, and safety. Everyone will prune trees or shrubs. 23 Mar.
Students will work in the greenhouse. Students will divide into three groups: one to repot cuttings, one to repot new plants, and one to do greenhouse chores. 27 Mar.
A local general contractor will demonstrate how to build benches for the greenhouse. Everyone will participate in design and construction of benches. 3 Building a garden 3 Apr.
Students will tour two landscape sites. A local landscaper will talk about landscape installation and care, the nature of the work, and the skills required. Everyone will work on landscape site installation and maintenance. 8 Apr.
An urban forestry graduate student will demonstrate proper tree planting at the AEPPS. Students will divide into three groups, each one planting one tree. 17 Apr.
Students will plant a wildflower meadow at Nelle's Cave Arboretum. Everyone will turn the soil and plant seeds. The students will then visit the personnel office at Virginia Tech to look at the job board. 22 Apr.
Students will install the AEPPS's landscape. Three groups of students will plant bulbs at the school and install landscape plants. 4 Completing projects; planting and plant sale 1 May Students will have interviews with a town horticulturist for two internship positions. 8 May
Students will work at the Virginia Tech spring plant sale.
May
Students will meet at the Compost Demonstration Site Garden at the Blacksburg Recreation Center to install the flower garden. Each group will be designated a area to work in. 22 May
Students will meet at the Compost Demonstration Site Garden to water, mulch, and do general planting maintenance. Each group will maintain their designated area (i.e. water, weed, etc).
Students will build a raised bed for the school's future horticultural projects, maintain the AEPPS landscape, and complete posttests.
June
Author and mentors will wrap up the project, give out certificates, and celebrate with students! (Agree/Disagree) 1 0 27) Do you agree with the statement, "It's okay to pollute as long as you are on your own land."
(Agree/Disagree) 0 0 28) Do you agree with the statement, "Everyone should try to recycle as much as they can." (Agree/Disagree) 6 5 29) Do you agree with the statement, "People should protect animals and plants." (Agree/Disagree) 6 6 30) Do you agree with the statement, "You shouldn't park your car on the grass." (Agree/Disagree) 2 3 31) Do you agree with the statement, "Food scraps and yard waste can be recycled instead of thrown away."
(Agree/Disagree) 6 6 32) Do you agree with the statement, "Working with plants or being around plants has always been a part of my life." (Agree/Disagree) 2 3 33) Do you agree with the statement, "People who live in the country don't have to be environmental."
(Agree/Disagree) 0 2 34) Do you agree with the statement, " People in this community think plants are important." (Agree/Disagree) 2 4
z Number of students selecting the first response in parentheses. *Indicates section added by the researcher. Students' written-in career choices: Pretest, jet pilot, marine, mechanic; Posttest, marine z Number of students selecting the first response in parentheses.
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ward success (Flagler, 1994 (Flagler, , 1995 . Historically, horticulture rehabilitation-vocational training programs have been reported as successful (Cotten, 1975; Hume, 1976; Nelson, 1977; Tougas, 1975) . Juvenile courts are beginning to see horticultural programs as a way of teaching youthful offenders, but the need to conduct research and document the effects of these programs still exists.
This study provides an initial assessment of the effectiveness of a vocational horticulture curriculum in strengthening a delinquent individual's bonds with society, and in subsequently evoking changes in attitudes about potential for personal success and perceptions of personal job preparedness.
Materials and methods
The study population consisted of a group of six juvenile offenders at an Alternative Education Program Project School (AEPPS) in a rural county in Virginia. The group met weekly for 3 h over 17 weeks. The curriculum (Table  1) , based on job descriptions provided by horticultural professionals, was designed to present horticulture as a potential and attainable vocation. The hands-on curriculum provided the opportunity to apply learned skills, to hear professional horticulturists who were brought into the classroom to discuss their work, and to interact with horticulture students from the local university. Horticulture was integrated into the school's existing curricula to complement existing programs by providing opportunities to teach job preparedness skills, math, science, and reading.
The six participants in the study were 14-to 16 year-old males on probation from the Virginia juvenile court system, and either expelled or suspended from their local high schools. They were a minimum of 2 years behind in school, with an average of a fourth grade reading level and fifth grade math skills.
Data collection SOCIAL BOND TEST.
To assess the juveniles' bonds with society, a social bond test (Table 2 ) was given as a pretest in their classroom on the first day of the program and as a posttest in a nonclassroom setting on the final day of the project. Based on Hirschi's tests (Hirschi, 1969) of social bond for juvenile delinquency, the social bond test used in this research asked questions in four categories related to the design of the curriculum: school, teachers, peers, and opinions about self. A fifth category, environmental attitudes, was developed by the researcher after reviewing related tests (Campbell et al., 1997; Flagler, 1995) . The answer options were modified from Hirschi's test (1969) so that each question required that one of two answers (rather than one of five) be selected, one considered positive and one considered negative. CAREER ASPIRATION TEST. A second test was administered to focus exclusively on career aspirations (Table 3) and was also based on Hirschi's tests with some questions adapted for this study. This test consisted of 24 questions: 4 dealt with educational goals linked to work, 8 dealt with the work environments, 11 dealt with how much the participants have considered work and how worried they were about their employment future, and 1 final question addressed the desirability of various jobs. The career and aspiration pretest was also given in the classroom on the first day of the program, and as a posttest in a nonclassroom setting on the final day of the project.
The social bond test was scored to indicate how strong the bonds with society were for each individual. Since the test questions for this project only had two possible answers, ones (stronger social bond answers) and zeros (weaker social bond answers) were assigned based on Hirschi's interpretation of the responses (1969) to create numerical composites. A paired t-test was used to compare the pretest and posttest composite scores (α = 0.05). The career and aspirations pretest and posttests were similarly tallied and compared. A visual review of answer sheets determined that no single youth's responses accounted for all or most of the shifts in the scores.
BEHAVIOR REPORTS. The youths' behavior was recorded in the school's Daily/Weekly Behavior Report. The semester before the project began, this information was collected by any of the four teachers in the AEPPS school. The semester of the research project, this information for the Friday morning horticulture class period was collected by various service-learning students who served as mentors and were trained by the teacher to complete the report. Scores ranged from zero to four, with four being the highest, and any score under four indicating a need for improvement. Only reports for Friday mornings for each semester were used for this study. A paired t test was used to compare the semester prior to the research to the semester during the research.
MENTOR LOGS AND INTERVIEWS. The service-learning students who served as mentors also kept logs of their own experience, providing information to clarify and interpret the test results. Logs were reviewed for consistency of comments and themes with regard to the project and the mentors' observations on the youths' views and behaviors. Follow-up interviews conducted with AEPPS teachers and students were taken into account when reviewing the results and developing recommendations.
INTERNSHIPS/JOB PLACEMENT. To help interpret the value of the horticulture curriculum, information was collected on participants' performance, successful completion of the horticulture training program, and acceptance into the prearranged internship or documented ability to acquire horticulturerelated employment.
Due to the small size and unique nature of the group attending the school, no comparable control group could be formed. Therefore, this study cannot be used to generalize juvenile offender behavior. This study provides a summary profile of these youths' responses to vocational horticultural training. It is exploratory in nature and provides ideas for future research.
Results and discussion

SOCIAL BOND TEST.
The social bond test summary (Table 4) indicates that the composite scores either improved or stayed the same, resulting in a significant increase of composite mean scores for the group. SECTION I. School dealt with the youths' opinions and attitudes about school and its relationship to future work. Because this was a school for students who were barred from the public school system, emphasis was placed on what the youths viewed the value of school to be. This links to the student's commitment or bond to the social norm of education. The increase (54% to 75%) in positive answers in this section (Table 4 ) from pretest to posttest indicates that the youths strengthened their attachment to school and appeared more committed to their education. This curriculum introduced a more practical side of education, providing an obvious link to a job and a career. Attendance records and mentors logs (data not presented) indicate that the students seemed to respond positively to the horticulture program. Attendance improved and mentors recorded several comments from the students implying that they liked learning "this stuff", referring to the vocational horticulture information. SECTION II. Teachers dealt with the issue of respect for teachers as figures of authority and attachment to teachers. Results are indicative of how these youths perceive all authority figures and how much they respect that authority. When the pretest and posttest results were compared for the section on teachers, they shifted to a more positive attitude, 53% positive to 83% positive (Table 4. ). According to Hirschi (1969) , students' perceptions of their teachers are important because the ability to relate to the teachers within the institution of school is a way of perceiving value in authority and belief in the conventional value system where authority is regarded and observed. For the youths that participated in this study, the introduction of new mentors as teachers as well as a new curriculum which cast their existing teachers as learners may have created an atmosphere where the students could break down negative notions of authority.
SECTION III. Peers addressed the issue of how affected the youths are by their peers. As these youths are juvenile offenders, it is assumed that most of their peers are "unconventional" and hence perpetuate their desire to be delinquent. High attachment in this section thus could be interpreted as negative. If the peer culture mimics conventional society, then an attachment to peers would "foster conformity to conventional standards" (Hirschi, 1969) and be considered positive. According to Hirschi (1969) , when a youth is "strongly attached to his peers, he neglects personal success… The emphasis is on primary-group solidarity and loyalty," and not "on personal advancement." At the AEPPS, peer culture could normally be considered one that fosters delinquency. The 50% to 57% shift towards a greater peer bond in this section of the test could be considered somewhat negative if the attachment to other offenders is also greater. If the youths were developing peer bonds with the mentors, then this shift could be considered positive. SECTION IV. Opinions of self dealt with the youths' views of themselves and their potential for success. The results drawn from this section may indicate how much the youth "believes in himself" and is committed to his personal success, and how much he values his own achievement over his position within his peer group. The 74% to 80% shift toward positive answers (Table 4) may indicate a positive trend. However, half of the students still agreed with the statement "what is going to happen to me will happen, no matter what I do," on both the pretest and posttest. With this attitude towards self-determination, these youths create a concept of themselves as helplessly propelled into new situations and perceive that "the delinquent acts are due to forces outside of themselves and beyond their control" (Hirschi, 1969) . SECTION V. Environmental attitudes inquired about views on responsibility for the environment and addressed the issue of vandalism as part of delinquent behavior. Most students appear to have answered the pretest in this section with what they believed the researchers desired the answer to be by choosing the most environmentally "correct" answer. There is evidence that this tendency is the case with most of the general public (Dillman and Christenson, 1972; McEvoy, 1972) . The observations of the student actions as logged by the mentors early in the program indicate that their answers were not truthful. The mentors noted such things as littering, mindless plant destruction, and walking through plantings and eroded areas. The posttest results showed that there was a slight positive environmental attitude shift from 80% to 87% (Table 4) . It is postulated that the higher posttest score may reflect a true change in their attitudes. Late in the program, several of the mentors wrote about witnessing the boys reprimanding each other for walking through flowerbeds and making a point to walk around landscape plantings that they had created.
Career aspiration test results and discussion
The results from this test appear to indicate that positive changes in attitudes about potential for personal success and job preparedness occurred for the youths at the AEPPS and were supported by the mentors' logs. From the pretest to the posttest (Table 3) , there appeared to be an overall positive change in the youths' views on education, specifically in the level of education that the participants wanted to finish. According to Hirschi's social bond theory (1969) , the greater a youth's attachment to education, the less likely he/she is to commit deviant acts. An adolescent's view of his/her expected level of education hints at how much that youth has internalized the cultural goals of success and aspirations.
In questions 3 to 10 regarding the work environment (Table 3) , a total of eight point shifts indicates that the students have reconsidered these issues. The two point increase in participants who disagreed with the statement "the only reason to have a job is for the money," indicates a potentially greater valuing of job and work for personal satisfaction. According to Hirschi, a desire of wealth over job and job prefer- ence can be a measure of potential for delinquency. The questions 11 to 20 addressing the youths' thoughts and fears about their future with regard to employment and employability (Table 3) showed a slightly increased level of anxiety indicative that the youth were thinking more about careers and career options.
Behavioral report results and discussion
The daily behavioral reports (Table  5) at the AEPPS monitored six behaviors that are indicators of social bond. The results of a paired t test indicated a behavioral change for two variables: the students' ability to complete tasks increased, and the students' respect for the grounds decreased. The increase in the students' ability to complete tasks may be due to the hands-on nature of the program, and may indicate that the students enjoyed the outdoor horticultural tasks more than their traditional classroom tasks. The mentor logs support this idea, noting conversations with students and among students on this topic. The students' decrease in demonstrated respect for the grounds was possibly due to the significant increase in amount of time spent on the grounds and the unstructured, hands-on learning environment that encouraged the students to manipulate the grounds. In addition, the evaluations during the second semester were done by the horticulture service-learning students, who may have held the youths to a higher standard for environmental conduct than the teachers had the first semester.
Internship/job placement
Two boys were hired in horticultural internship positions with the municipality. One youth was selected as an alternate and did not secure other horticultural employment for the summer, but this youth's age (14 years) made finding a job difficult. A fourth boy secured a full-time summer position on the grounds of Virginia Tech. The two remaining boys independently took their resume and record of horticultural training and obtained horticultural jobs in the local community.
According to the school staff in a follow-up interview 6 months after the research was completed, the work experiences were very valuable for the boys. Their science/math teacher indicated that he planned to continue the horticulture program at the boys' request.
He felt that the horticulture program contributed to his curriculum and the vocational information was valued by the students.
Conclusion
This research indicates that this vocational horticulture curriculum may be a tool to improve social bonding of juvenile offenders, and that the tested curriculum appeared to be effective at evoking certain changes in attitudes about personal success and individual perceptions of personal job preparedness. The data appear to indicate that this curriculum has motivated these youths to develop goals and seriously consider their future plans. Another apparent benefit of this curriculum was that it provided the youths with the chance to develop pride in themselves through work and the opportunity to prove that they could be successful, and hence, develop a positive self image.
Unfortunately, because of their backgrounds, juvenile offenders usually do not come from homes or communities where they encounter positive role models (Hirschi, 1969; Kaplen, 1975) . Even with the advantage of programs like this one, which was designed to teach useful skills, provide positive role models, and develop personal esteem, it is often hard to counter the effects of negative influences. This is particularly evident with a short-term program. It is widely believed that short-term programs lead to short-term success, and to achieve any sort of long-term success requires a long-term commitment (Gardner and Shoemaker, 1989; Kaplen, 1975; Lyerly and Skipper, 1981; Rice and Remy, 1994) . A long-term program with more resources could help these youths to develop goals and solidify their future plans more than was addressed in this curriculum, helping them recognize the need to be concerned about these issues yet alleviating fears expressed about finding work.
